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(54) Torque driver for interference screw 

(57) A torque driver for driving an interference 
screw, comprising a handle, a sleeve fixedly connected 
to the handle, a drive shaft having a drive head formed 
at the distal portion thereof, the proximal end of the drive 
shaft being covered by and rotatable in the sleeve, and 
a torque measurement assembly which includes a prox- 
imal cup fixedly connected to a sleeve, a distal cup fix- 



edly connected to the drive shaft, and a coil spring en- 
cased between the proximal and distal cups, wherein 
one end of the coil spring is fixed in the proximal cup 
and the other end of the coil spring is fixed in the distal 
cup. 
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Description 

[0001] This application claims the benefit of U.S. Pro- 
visional Application No. 60/270,865, filed February 26, 
2001 , the disclosure of which Is herein incorporated by 
reference. 

BACKGROUND OF THE INVENTION 

1. Field Of the Invention: 

[0002] The present Invention relates to instrumenta- 
tion used for endosteal fixation of a substitute ligament 
and, more specifically, to a driver for inserting a tapered 
bioabsorbable interference screw to perform soft tissue 
attachment to bone such as arthroscopic endosteal fix- 
ation of a substitute anterior cruciate ligament. 

2. Description of the Related Art: 

[0003] When a ligament becomes detached from a 
bone, surgery usually is required to reconstruct the lig- 
ament. Often, a substitute ligament or graft is secured 
into bone tunnels to facilitate incorporation and perma- 
nent attachment. It is critical that the reattached tissue 
or the tissue graft be sufficiently secured to withstand 
the nonmal loads to which they may be subjected, e.g., 
those imposed by a patient on the affected joint or re- 
gion. 

[0004] Various methods of graft attachment are 
known, including the use of interference screws to se- 
cure the graft against the walls of a tunnel drilled through 
the tibia and a socket formed in the femur. A strong graft 
attachment is obtained by using a metal Interference 
screw to wedge a graft bone block to the wall of a graft 
tunnel formed through the bone, as disclosed in U.S. 
Patent No. 5,211 ,647 to Schmieding. if a bioabsorbable 
interference screw is used, the graft is often wedged di- 
rectly against the bone by the screw, without a bone 
block. 

[0005] Bioabsorbable interference screws are usually 
sized so that they are slightly larger than the diameter 
of the tunnel so that they dilate the bone tunnel upon 
insertion. Dilation advantageously compacts the soft 
cancellous bone between the ends of the tunnel, pro- 
viding better fixation. Conventional straight-sided bioab- 
sorbable interference screws have an interference fit of 
about 1mm. meaning that about 1 mm of bone is dilated 
as the screw is inserted into the bone tunnel. 
[0006] Recent tests have detemiined that a relation- 
ship exists between screw insertion torque and graft fix- 
ation strength when inserting interference screws. As 
disclosed In the study entitled "Correlation of Insertion 
Torque. Load at Failure and Bone Density Utilizing a Soft 
Tissue Interference Screw with Free Central Quadri- 
ceps Tendon Graft in ACL Reconstruction," presented 
at the 1999 International Society of Arthroscopy, Knee 
Surgery and Orthopedic Sports Medicine Congress by 



J. P. Fuikerson et al., the correlation of insertion torque 
to peak load at failure was calculated to be 0.86, and 
that the fixation strength achieved in each instance in 
which the insertion torque was greater than 14.6 in/lbs. 
5 resulted In a peak load greater than 315 N at failure. 
[0007] Greater insertion torque can be achieved by in- 
creasing the resistance of the interference screw being 
inserted into the tunnel. Thus, a larger diameter screw 
relative to the diameter of the bone tunnel provides 
^0 greater dilation and a greater interference fit, and there- 
fore increased fixation strength. Some larger, conven- 
tionally-shaped interference screws, however, have 
larger tips and are more difficult to align and insert cor- 
rectly. One example of a bioabsorbable interference 
15 screw which provides increased dilation and interfer- 
ence fit without Increased difficulty of insertion Is dis- 
closed in pending U.S. Patent Application Serial No. 
09/711,964 filed November 15, 2000 and entitled "Ta- 
pered Bioabsorbable Interference Screw for Endosteal 
Fixation of Ligaments/' the disclosure of which is herein 
incorporated by reference. 

[0008] In light of the recently discovered correlation 
between insertion force and fixation strength, it would 
be beneficial if surgeons could determine the amount of 
force being exerted during insertion of the interference 
screw or othenwise directly assess the amount of fixation 
strength provided by the inserted interference screw. If 
a graft is secured with insufficient fixation strength to 
withstand expected loads, the patient may experience 
a limited recovery of the affected joint at best, and may 
suffer re-injury or separation of the graft from the bone. 
On the other hand, if too much force is applied to the 
interference screw during fixation, the bone may be- 
come overstressed, resulting in cracks or other damage. 
Currently, however, no method is available to quantify 
the torque force exerted during insertion of the Interfer- 
ence screw, or to otherwise determine whether or not 
an acceptable range of fixation strength has been 
achieved. 

SUMMARY OF THE INVENTION 

[0009] The present invention fills the void in the prior 
art by providing a torque driver which can measure the 
amount of torque being applied during implanting the 
screw. The torque driver according to the present inven- 
tion is simllarto a standard driver known in the art having 
a handle, drive shaft and drive head, a sleeve disposed 
around the proximal portion of the shaft, and further in- 
cludes a torque measurement assembly connected be- 
tween the handle and the sleeve. 
[001 0] The torque measurement assembly includes a 
proximal cup and a distal cup, and a coll spring encased 
between the cups, with one end of the spring fixed in the 
proximal cup and the other end of the spring fixed in the 
distal cup. The proximal cup is fixed to the distal end of 
the sleeve, and the proximal portion of the sleeve is fixed 
in the handle. The distal cup is fixed to the drive shaft, 
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which rotates freely within the sleeve. Thus, the drive 
shaft and distal cup nnove together as one unit while the 
handle, sleeve, and proximal cup move together as one 
unit. The two units are physically connected to each oth- 
er only by the torque spring. s 
[0011] When the torque driver is used to insert an in- 
terference screw, the driver head is inserted into the 
socket of the screw and the driver is turned, the rota- 
tional force exerted to drive the screw causes the torque 
spring to tighten. A torque scale is marked on one of the io 
proximal and distal cups in accordance with the resist- 
ance of the torque spring, while a reference marking is 
provided on the other As the spring tightens, the refer- 
ence mark moves along the scale to indicate the torque 
measurement exerted on the spring. is 
[0012] Since the torque exerted to drive an interfer- 
ence screw into bone is related to the resistance met by 
the screw In entering the bone, using the present inven- 
tion, a surgeon can be confident that a desired minimum 
torque load is being applied which translates to a corre- 20 
spondlngly desirable level of fixation strength for the 
graft. The surgeon is made aware if inadequate fixation 
strength is measured during fixation of the screw, 
whereupon backup fixation devices are indicated and 
can be implanted to secure the graft, or alternatively, an 25 
interference screw having a larger diameter can be used 
instead . Also, the surgeon is made aware if too much 
torque is being exerted, which creates a risk of splitting 
or otherwise damaging the bone at the fixation site. 
[001 3] Preferably, though not necessarily, the interfer- 3o 
ence screw used with the present invention is a tapered, 
elongated bloabsorbable interference screw, the taper 
of the screw extending along substantially the entire 
length of the elongated threaded screw. The taper of the 
bioabsorbable interference screw of the present inven- 35 
tion advantageously facilitates insertion of the tip of the 
screw, while providing superior fixation resulting from an 
enlarged back end. Upon insertion, the bioabsorbable 
interference screw of the present invention fills ail but 
5-10 mm. of the tunnel, thereby providing increased fix- 40 
ation strength while also promoting healing. 
[0014] Additionally, the preferred interference screw 
used in conjunction with the present invention includes 
a head provided with a specially designed Delta drive 
socket for receiving a Delta drive screwdriver or a tradi- 45 
tional hex-head screwdriver. The unique driver socket 
of the interference screw of the present invention opti- 
mizes the torque capacity of the screw. To maintain wall 
thickness, the drive socket may be tapered in corre- 
spondence with the tapered outer profile of the device, so 
The taper also pemiits easy insertion of the tip and shaft 
of the Delta driver or hex driver (also tapered if screw 
drive socket is tapered) into the fixation screw. 
[001 5] The tapered bioabsorbable interference screw 
usable with the present invention is threaded along sub- ss 
stantially the entire length of the screw to maximize fix- 
ation strength within the tunnel and is preferably, formed 
of highly crystalline poly-(L-lactlc acid) (PLLA) com- 



pound. Also, the distal end of the screw, /,e.. the end 
closest to the joint, has a smooth, rounded tip profile so 
as to minimize abrasion with the graft. 
[0016] Optionally, the torque driver and interference 
screw in accordance with the present invention may be 
both cannulated for insertion over a guide pin. According 
to this aspect of the invention, the guide pin is inserted 
through the cannula of the driver and the interference 
screw, and into the bone tunnel, to thereby guide the 
interference screw during delivery and installation. 
[001 7] In an exemplary method of ACL reconstruction 
of the present invention, the graft, such as a hamstring 
tendon autograft or allograft, is secured by interference 
screw fixation in a femoral socket formed through the 
tibial tunnel, as described, for example, in U.S. Patent 
No. 5,320,626. the disclosure of which Is incorporated 
herein. The hamstring graft is then drawn taut and se- 
cured in the tibial tunnel by insertion of the interference 
screw using the torque driver of the present invention. 
[0018] Other features and advantages of the present 
invention will become apparent from the following de- 
scription of the invention which refers to the accompa- 
nying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] 

Fig. 1 is a cross-sectional detail view, drawn along 
line A-A of Fig. 2, of the tapered bioabsorbable in- 
terference screw of the present invention; 
Fig. 2 is a rear elevationat view of the tapered bio- 
absoriaable interference screw of the present inven- 
tion; 

Fig. 3 is a cross-sectional detail view, drawn along 
line C-C of Fig. 2, of the Interference screw of the 
present invention; 

Fig. 4 a cross-sectional detail view, drawn along line 
D-D of Fig. 2, of the interference screw of the 
present invention; 

Fig. 5A is a side view of the interference screw driv- 
er and Fig. 5B is a detailed view of the tip of the 
driver; 

Fig. 6 is an exploded perspective view of a torque 
driver in accordance with the present invention. 
Fig. 7 is a side elevational view of the torque driver 
of Fig. 6. 

Fig. 8 is an axial cross-sectional view of the torque 
driver of Fig. 6. 

Fig. 9 is an axial cross-sectional view of the handle 

of the torque driver of Fig. 6. 

Fig. 1 0 is a cross-sectional view of the proximal cup 

of the torque assembly in the torque driver. 

Fig. 11 is a distal elevational view of the proximal 

cup of the torque assembly. 

Fig. 1 2 is a cross-sectional view of the distal cup of 

the torque assembly in the torque driver. 

Fig. 13 is a distal elevational view of the distal cup 
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of the torque assembly. 

Fig. 14 shows the interference screw of the present 
invention being inserted into the tibial tunnel against 
a ligament graft. 

Fig. 1 5 shows a drive shaft which is releasable from 
a the torque assembly in a variant of the present 
invention. 

Figs. 1 6-1 9 show a quick-connect torque assembly 
which may be incofporated in the variant of the 
torque driver of the present invention. 
Fig. 20 shows a ratchet handle which may be used 
in combination with the quick-connect torque as- 
sembly feature In a further variant of the present in- 
vention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0020] A cross-sectional view of the prefen-ed inter- 
ference screw usable with the present invention is the 
tapered bioabsorbable interference screw 10 as shown 
in Fig. 1. Screw 10 is fomried of a bioabsorbable mate- 
rial, such as PLA or PLDLA (Poly(LyD-lactide)Acid), and 
may be provided in a variety of lengths, with 35 mm be- 
ing preferred. Screw 10 has a main body portion 15, a 
proximal end 20, and a distal end 25, with threads 16 
extending substantially from proximal end 20 to distal 
end 25. The edges 17 of the thread(s) 16 are flattened 
to prevent severing tissue during screw insertion. Pref- 
erably, screw 10 is also provided with a cannula 30 ex- 
tending centrally therethrough. 

[0021] Referring now to Fig. 2, the proximal end 20 of 
screw 1 0 is provided with an elongated socket 35 con- 
figured to receive the torque driver of the present inven- 
tion, as will be described below. Socket 35 is preferably 
hexagonal in cross-section along the length thereof, and 
is furthermore formed, at least at the proximal portion 
thereof, with radially-extending slots 40 at every other 
annular face of socket 36. The slots 40 receive corre- 
spondingly-shaped protrusions 42 (as best seen in Fig. 
5B) on the proximal end of the drive head of the driver. 
The delta-shaped drive socket 35 permits increased 
torque capacity while minimizing the problem of strip- 
ping the drive portion of the screw 10. Advantageously, 
the drive socket can also be used with a driver having 
a traditional hex drive head. 

[0022] As shown in Figs. 1 and 3, screw 1 0 is tapered. 
The taper is a complex taper with an initial portion 45 at 
an angle of about 27''with respect to the longitudinal axis 
50, an intermediate portion 55 at an angle of about 12** 
angle with respect to axis 50, and an elongated main 
body 15 with a more gradual taper. The relatively point- 
ed distal portion 45 forms a nose that provides for easy 
insertion of the screw 1 0 into a bone tunnel. 
[0023] The Interference screw of the present inven- 
tion is provided in four sizes: (1) a screw which tapers 
from a 7.5 mm diameter at its tip to 9 mm. at the socket; 
(2) a screw which tapers from a 8.5 mm diameter at its 



tip to 10 mm. at the socket; (3) a screw which tapers 
from a 9.5 mm diameter at its tip to 1 1 mm at the socket; 
and (4) a screw which tapers from a 9.5 mm diameter 
at its tip to 12 mm at the socket. 

5 [0024] As screw 10 threadingly advances through a 
bone tunnel, the screw dilates bone outwardly around 
the bone tunnel and creates an interference fit therewith . 
The tapered body of the screw permits the use of a 
smaller tunnel, as compared with non-tapered bone 

10 screws. The taper also causes a wedge effect that al- 
lows a large-diameter screw to be used in relation to the 
bone tunnel and graft size. Preferably, the Interference 
screw is sized to promote about a 1 .5 mm interference 
fit; /.e., so that the diameter of the proximal end 20 of 

IS the screw 1 5 is 1 .5 mm larger than the diameter of the 
bone tunnel. Typical bone screws, which are not ta- 
pered: provide a maximum of 1.0 mm interference fit. 
The additional interference provides 28% more pull out 
strength. 

20 [0025] Screw 1 0 is configured to be sufficiently long 
so as to fill all but the top 5-10 mm of the tibial bone 
tunnel. This configuration secures a large portion of the 
ligament graft against the bone tunnel while also provid- 
ing threading engagement of the threads 1 6 of screw 1 0 

25 against cortical bone at outer end of the bone tunnel. 
Because cortical bone is significantly harder than the in- 
terior soft, cancellous core, cortical bone provides sig- 
nificantly more load bearing capability. As a result, prop- 
er use of the interference screw described herein elim- 

30 inates the need for multiple, shorter interference screws 
in a bone tunnel. 

[0026] Figs. 5A and 5B show a prior art driver 56 for 
inserting interference screw 10. Driver 56 has a handle 
and a drive shaft with an elongated hexagonally shaped 
35 drive head 58 forming the distal portion of the shaft. The 
hexagonal drive head is best shown in the magnified 
view illustrated in Fig. 5B, and is provided with protru- 
sion 42 to mate with the delta-shaped drive recess 35 
of screw 10. 

40 [0027] The torque driver 1 00 according to the present 
invention is an improvement over the prior art driver, and 
is shown in exploded Fig. 6. Fig. 7 is an elevational view 
of the torque driver, while Fig. 8 is a cross-sectional view 
of the torque driver. Torque driver 1 00 generally includes 
a handle 110, a drive shaft 120 and a drive head 130, 
as in the prior art driver, and further includes a collar 
140, a sleeve 150 and a torque assembly 200. 
[0028] As shown in Fig. 9, handle 110 has axial 
grooves 112 (Fig. 6) and a central bore 111 extending 

50 through the length of the handle for receiving a 
guidewire therethrough (so as to be usable with the op- 
tionally cannulated interference screw). Central bore 
111 has three distinct segments each of constant diam- 
eter along its respective length. First segment 114 ex- 

55 tends from opening 1 1 3a at the proximal end of the han- 
dle 110 to approximately three-quarters of the length of 
the bore 111 . Adjoining the distal end of segment 114, 
the diameter of bore 111 increases to that cf se.-rond seg- 
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Which rotates freely within the sleeve. Thus, the drive 
shaft and distal cup nnove together as one unit while the 
handle, sleeve, and proximal cup move together as one 
unit. The two units are physically connected to each oth- 
er only by the torque spring. 

[0011] When the torque driver is used to Insert an In- 
terference screw, the driver head is inserted into the 
socket of the screw and the driver is turned, the rota- 
tional force exerted to drive the screw causes the torque 
spring to tighten. A torque scale is marked on one of the 
proximal and distal cups in accordance with the resist- 
ance of the torque spring, while a reference marking is 
provided on the other. As the spring tightens, the refer- 
ence mark moves along the scale to indicate the torque 
measurement exerted on the spring. 
[0012] Since the torque exerted to drive an interfer- 
ence screw into bone is related to the resistance met by 
the screw in entering the bone, using the present inven- 
tion, a surgeon can be confident that a desired minimum 
torque load is being applied which translates to a corre- 
spondingly desirable level of fixation strength for the 
graft. The surgeon is made aware If inadequate fixation 
strength is measured during fixation of the screw, 
whereupon backup fixation devices are indicated and 
can be implanted to secure the graft, or alternatively, an 
interference screw having a larger diameter can be used 
instead . Also, the surgeon Is made aware if too much 
torque is being exerted, which creates a risk of splitting 
or otherwise damaging the bone at the fixation site. 
[001 3] Preferably, though not necessarily, the interfer- 
ence screw used with the present invention is a tapered, 
elongated bioabsorbable interference screw, the taper 
of the screw extending along substantially the entire 
length of the elongated threaded screw. The taper of the 
bioabsorbable interference screw of the present inven- 
tion advantageously facilitates insertion of the tip of the 
screw, white providing superior fixation resulting from an 
enlarged back end. Upon Insertion, the bioabsorbable 
interference screw of the present invention fills all but 
5-1 0 mm. of the tunnel, thereby providing increased fix- 
ation strength while also promoting healing. 
[0014] Additionally, the preferred interference screw 
used in conjunction with the present invention includes 
a head provided with a specially designed Delta drive 
socket for receiving a Delta drive screwdriver or a tradi- 
tional hex-head screwdriver. The unique driver socket 
of the interference screw of the present invention opti- 
mizes the torque capacity of the screw. To maintain wall 
thickness, the drive socket may be tapered in corre- 
spondence with the tapered outer profile of the device. 
The taper also pemnits easy insertion of the tip and shaft 
of the Delta driver or hex driver (also tapered if screw 
drive socket is tapered) into the fixation screw. 
[001 5] The tapered bioabsorbable interference screw 
usable with the present invention is threaded along sub- 
stantially the entire length of the screw to maximize fix- 
ation strength within the tunnel and is preferably, formed 
of highly crystalline poly-(L- lactic acid) (PLLA) com- 



pound. Also, the distal end of the screw. the end 
closest to the joint, has a smooth, rounded tip profile so 
as to minimize abrasion with the graft. 
[0016] Optionally, the torque driver and interference 
5 screw in accordance with the present invention may be 
both cannulated for insertion over a guide pin. According 
to this aspect of the Invention, the guide pin is Inserted 
through the cannula of the driver and the interference 
screw, and into the bone tunnel, to thereby guide the 
10 interference screw during delivery and installation. 
[001 7] In an exemplary method of ACL reconstruction 
of the present invention, the graft, such as a hamstring 
tendon autograft or allograft, is secured by interference 
screw fixation in a femoral socket formed through the 
tibial tunnel, as described, for example, in U.S. Patent 
No. 5,320,626, the disclosure of which is incorporated 
herein. The hamstring graft is then drawn taut and se- 
cured in the tibial tunnel by insertion of the interference 
screw using the torque driver of the present invention. 
[0018] Other features and advantages of the present 
invention will become apparent from the following de- 
scription of the invention which refers to the accompa- 
nying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] 

Fig. 1 is a cross-sectional detail view, drawn along 
line A-A of Fig. 2, of the tapered bioabsorbable in- 
terference screw of the present invention; 
Fig. 2 is a rear elevational view of the tapered bio- 
absori3able interference screw of the present inven- 
tion; 

Fig. 3 is a cross-sectional detail view, drawn along 
line C-C of Fig. 2, of the interference screw of the 
present invention; 

Fig. 4 a cross-sectional detail view, drawn along line 
D-D of Fig. 2, of the interference screw of the 
present invention; 

Fig. 5A is a side view of the interference screw driv- 
er and Fig. SB is a detailed view of the tip of the 
driver; 

Fig. 6 is an exploded perspective view of a torque 
driver in accordance with the present invention. 
Fig. 7 is a side elevational view of the torque driver 
of Fig. 6. 

Fig. 8 is an axial cross-sectional view of the torque 
driver of Fig. 6. 

Fig. 9 is an axial cross-sectional view of the handle 
of the torque driver of Fig. 6. 
Fig. 1 0 is a cross-sectional view of the proximal cup 
of the torque assembly in the torque driver. 
Fig. 11 is a distal elevational view of the proximal 
cup of the torque assembly. 

Fig. 1 2 is a cross-sectional view of the distal cup of 
the torque assembly in the torque driver. 
Fig. 13 is a distal elevational view of the distal cup 
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of the torque assembly. 

Fig. 1 4 shows the interference screw of the present 
Invention being inserted Into the tibial tunnel against 
a ligament graft. 

Fig. 1 5 shows a drive shaft which is releasable from 
a the torque assembly in a variant of the present 
invention. 

Figs. 1 6*1 9 show a quick-connect torque assembly 
which may be incorporated in the variant of the 
torque driver of the present invention. 
Fig. 20 shows a ratchet handle which may be used 
in combination with the quick-connect torque as- 
sembly feature in a further variant of the present in- 
vention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0020] A cross-sectional view of the prcforrod inter- 
ference screw usable with the present invention is the 
tapered bioabsorbable interference screw 10 as shown 
in Fig. 1 . Screw 10 is formed of a bioabsorbable mate- 
rial, such as PLA or PLDLA (Poly(UD-lactide)Acid). and 
may be provided in a variety of lengths, with 35 mm be- 
ing preferred. Screw 10 has a main body portion 15, a 
proximal end 20, and a distal end 25, with threads 16 
extending substantially from proximal end 20 to distal 
end 25. The edges 17 of the thread(s) 16 are flattened 
to prevent severing tissue during screw insertion. Pref- 
erably, screw 10 is also provided with a cannula 30 ex- 
tending centrally therethrough. 

[0021] Referring now to Fig. 2, the proximal end 20 of 
screw 1 0 is provided with an elongated socket 35 con- 
figured to receive the torque driver of the present inven- 
tion, as will be described below. Socket 35 is preferably 
hexagonal in cross-section along the length thereof, and 
is furthermore formed, at least at the proximal portion 
thereof, with radially-extending slots 40 at every other 
annular face of socket 35. The slots 40 receive corre- 
spondingly-shaped protrusions 42 (as best seen In Fig. 
6B) on the proximal end of the drive head of the driver. 
The delta-shaped drive socket 35 permits Increased 
torque capacity while minimizing the problem of strip- 
ping the drive portion of the screw 10. Advantageously, 
the drive socket can also be used with a driver having 
a traditional hex drive head. 

[0022] As shown In Figs. 1 and 3, screw 1 0 is tapered. 
The taper is a complex taper with an Initial portion 45 at 
an angle of about 27**with respect to the longitudinal axis 
50, an Intermediate portion 55 at an angle of about 12"* 
angle with respect to axis 50, and an elongated main 
body 15 with a more gradual taper. The relatively point- 
ed distal portion 45 forms a nose that provides for easy 
insertion of the screw 1 0 into a bone tunnel. 
[0023] The interference screw of the present inven- 
tion is provided in four sizes: (1 ) a screw which tapers 
from a 7.5 mm diameter at Its tip to 9 mm. at the socket; 
(2) a screw which tapers from a 8.5 mm diameter at its 



tip to 10 mm. at the socket; (3) a screw which tapers 
from a 9.5 mm diameter at its tip to 1 1 mm at the socket; 
and (4) a screw which tapers from a 9.5 mm diameter 
at its tip to 12 mm at the socket. 

5 [0024] As screw 10 threadingly advances through a 
bone tunnel, the screw dilates bone outwardly around 
the bone tunnel and creates an interference fit therewith . 
The tapered body of the screw permits the use of a 
smaller tunnel, as compared with non-tapered bone 

10 screws. The taper also causes a wedge effect that al- 
lows a large-diameter screw to be used in relation to the 
bone tunnel and graft size. Preferably, the interference 
screw is sized to promote about a 1 .5 mm interference 
fit; i.e., so that the diameter of the proximal end 20 of 

15 the screw 15 is 1 .5 mm larger than the diameter of the 
bone tunnel. Typical bone screws, which are not ta- 
pered, provide a maximum of 1.0 mm interference fit. 
The additional interference provides 28% more pull out 
strength. 

20 [0025] Screw 10 is configured to be sufficiently long 
so as to fill all but the top 5-10 mm of the tibial bone 
tunnel. This configuration secures a large portion of the 
ligament graft against the bone tunnel while also provid- 
ing threading engagement of the threads 1 6 of screw 1 0 

25 against cortical bone at outer end of the bone tunnel. 
Because cortical bone Is significantly harder than the in- 
terior soft, cancellous core, cortical bone provides sig- 
nificantly more load bearing capability. As a result, prop- 
er use of the interference screw described herein elim- 

30 inates the need for multiple, shorter interference screws 
in a bone tunnel. 

[0026] Figs. 5A and 58 show a prior art driver 56 for 
inserting interference screw 10. Driver 56 has a handle 
and a drive shaft with an elongated hexagonally shaped 
35 drive head 58 forming the distal portion of the shaft. The 
hexagonal drive head is best shown in the magnified 
view illustrated In Fig. 5B, and is provided with protru- 
sion 42 to mate with the delta-shaped drive recess 35 
of screw 10. 

40 [0027] The torque driver 1 00 according to the present 
Invention is an improvement over the prior art driver, and 
is shown in exploded Fig. 6. Fig. 7 is an elevatlonal view 
of the torque driver, while Fig. 8 is a cross-sectional view 
of the torque driver. Torque driver 1 00 generally includes 

45 a handle 110, a drive shaft 120 and a drive head 130, 
as In the prior art driver, and further includes a collar 
140, a sleeve 150 and a torque assembly 200. 
[0028] As shown in Fig. 9, handle 110 has axial 
grooves 112 (Fig. 6) and a central bore 111 extending 

so through the length of the handle for receiving a 
guldewire therethrough (so as to be usable with the op- 
tionally cannulated interference screw). Central bore 
1 1 1 has three distinct segments each of constant diam- 
eter along its respective length. First segment 114 ex- 

55 tends from opening 1 1 3a at the proximal end of the han- 
dle 11 0 to approximately three-quarters of the length of 
the bore 111. Adjoining the distal end of segment 114, 
the diameter of bore 1 1 1 increases to that of second seg- 
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ment 116 via a radially outwardly tapered region 115. 
Adjoining the distal end of segment 116, the diameter of 
bore 111 Increases further to that of third segment 118 
via a stepped shoulder 117. Third segment 118 extends 
to the opening 113b at the distal end of handle 110. A 
smalt hole 119 is fomned at the distal portion of handle 
1 10 from the outer suilace of the handle extending Into 
third segment 118 to accommodate insertion of a press 
fit pin (not shown), the purpose of which will be de- 
scribed later. 

[0029] The diameter of the second segment 116 is 
slightly larger than the outer diameter of collar 140 so 
as to receive collar 140 with sufficient room for rotation 
therein, but smaller than the outer diameter of sleeve 
150. Similarly, the diameter of the third segment 118 is 
sized to receive sleeve 150 therein. 
[0030] As can be seen in Fig. 8, shaft 120 has a can- 
nula extending through the length thereof to allow a 
guide wire to be threaded therethrough, and further in- 
cludes a proximal portion 124 (Fig. 6) having a reduced 
diameter relative to the main portion 128 thereof, and a 
drive head 130 at the distal end thereof. As in the prior 
art driver, the drive head 1 30 includes an elongated hex- 
agonally shaped shaft at its distal end and having pro- 
trusions to mate with the drive recess of the bio-interfer- 
ence screw. The cannula extending centrally through 
shaft 1 20 also extends through the distal tip of drive 
head 130 to accommodate a guide wire. 
[0031] The inner diameter of sleeve 150 is sufficiently 
larger than the outer diameter of the main portion 128 
of drive shaft 120 to enable the shaft to rotate freely 
therein, while the outer diameter of sleeve 150 is sized 
to be fitted in the third segment 118 of cannula 111 . 
[0032] Collar 140 has an inner diameter sized to be 
fitted over the reduced diameter portion 124 of shaft 
120, and an outer diameter which enables collar 140 to 
be rotated in second segment 116 of cannula 111 with- 
out frictional resistance. 

[0033] Torque assembly 200 includes a proximal cup 
1 70 and an distal cup 180 encasing a torque spring 1 60 
and a guide pin 190. 

[0034] Torque spring 1 60 is a coil spring In which the 
coil ends are bent to form two legs 162, 164 extending 
parallel to the coil axis in opposite directions away from 
the coiled body 166. 

[0035] Referring now to Figs. 10-11, proximal cup 1 70 
is fonned as an integral unit having a main body 171, 
stem 172 formed on one side of main body 171 , outer 
cylindrical wail 1 73 formed on the opposite side of main 
body 1 71 , inner cylindrical wall 1 74 fonned opposite to 
stem 172 on the same side of main body 171 as outer 
cylindrical wall 173, and shoulder 175 fonned between 
outer cylindrical wall 173 and the circumferential edge 
of main body 171. 

[0036] Main body 171 fomris an annular channel 176 
between outer cylindrical wall 1 73 and inner cylindrical 
wall 174. The outer diameter of channel 176 (adjacent 
to outer cylindrical wall 1 73) is sized to accommodate a 



torque spring 160 when in a resting state (with no load 
applied), while the inner diameter of channel 1 76 (adja- 
cent to inner cylindrical wall 1 74) is no greater than the 
inner diameter of torque spring 160 when tightened to 

5 the greatest extent to be expected during use of the 
torque driver of the present invention. 
[0037] A cannula 1 77 extends centrally through stem 
172, main body 171 , and Inner cylindrical wall 1 74. and 
has a diameter corresponding to the outer diameter of 

to Sleeve 150. 

[0038] A hole 1 78 is formed in main body 1 74 and ex- 
tends from the bottom of channel 176 and preferably, 
though not necessarily, through the entire thickness of 
main body 1 71 to an opening at the opposite side there- 

^5 of. Hole 1 78 extends parallel to cannula 1 77 and is ra- 
dially positioned along the outer circumference of chan- 
nel 1 76 adjacent to outer cylindrical wall 1 73. The diam- 
eter of hole 1 78 is sized to receive end leg 1 62 of torque 
spring 160. Optionally, drainage holes 178a may also 

20 be formed in channel 176 which extend through the 
thickness of main body 1 71 to reduce the weight of the 
torque assembly 200. 

[0039] A hole 179 is formed on the distal surface of 
inner cylindrical wall 174 and has a diameter sized to 
25 engage a guide pin 190, the purpose of which will be 
discussed later 

[0040] As illustrated in Figs. 12-13, distal cup 180 of 
torque assembly 200 Is formed as an integral unit having 
a main body 1 81 , a stem 1 82 formed on one side of main 

30 body 1 81 , outer cylindrical wall 183 fonned on the op- 
posite side of main body 181 , inner cylindrteal wall 184 
formed opposite to stem 182 on the same side of main 
body 181 as outer cylindrical wall 183. 
[0041] Main body 181 fomris an annular channel 186 

35 between outer cylindrical wall 1 83 and inner cylindrical 
wall 184. The outer diameter of channel 186 (adjacent 
to outer cylindrical wail 183) is sized to accommodate 
insertion of outer cylindrical wall 1 73 of proximal cup 
170, while the inner diameter of channel 186 (adjacent 

^0 to inner cylindrical wall 1 74) is no greater than the inner 
diameter of torque spring 160 when tightened to the 
greatest extent to be expected during use of the torque 
driver of the present invention. 

[0042] A cannula 187 extends centrally through stem 
45 1 82, main body 1 81 , and inner cylindrical wall 1 84, and 
has a diameter corresponding to the outer diameter of 
the main portion 128 of shaft 120. 
[0043] A hole 1 88 is formed in main body 1 84 in chan- 
nel 186 and preferably, though not necessarily, extends 
50 through the entire thickness of main body 181 to an 
opening at the opposite side thereof. Hole 188 extends 
parallel to cannula 1 87 and has a diameter sized to re- 
ceive end leg 1 64 of torque spring 1 60. Additionally, hole 
188 is radially positioned in channel 186 to receive the 
55 spring end when the other spring end is Inserted into 
hole 178 of proximal cup 170 and torque spring 160 is 
at rest (with no load applied). Optionally, drainage holes 
185 may also be formed in channel 186 which extend 
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through the thickness of main body 171 to reduce the 
weight of the torque assembly 200. 
[0044] An arcuate groove 1 89 is fonned on the prox- 
imal surface of inner cylindrical wall 1 84 and has a width 
sized to accommodate guide pin 1 90. The arcuate range 
of groove 189 corresponds with a maximum range of 
rotation to be allowed between proximal cup 170 and 
distal cup 180 of torque assembly 200. The maximum 
range of rotation, in turn, corresponds with the maximum 
expected or allowed torque to be applied using the 
torque driver, taking into consideration the torsional re- 
sistance of torque spring 160. 

[0045] As can be seen in Fig. 7. proximal and distal 
cups 170 and 180 have cooperating indicia for indicating 
an amount of torque exerted on torque spring 160 be- 
tween the cups 1 70, 1 80. Distal cup 1 80 is marked with 
a scale 220 corresponding to a torque range from 0 to 
a predetermined maximum quantity. The spacing be- 
tween scale markings is calibrated according to the 
spring constant of spring 160, while the arcuate range 
covered by the scale corresponds that of groove 1 89. 
Proximal cup 1 70 has a singular reference mark 21 0 for 
indicating the torque measurement against scale 220. 
[0046] In each of proximal cup 1 70 and distal cup 1 80, 
the height of the respective outer cylindrical wall 173, 

183 is greater than the respective inner cylindrical wall 
1 74. 1 84 as measured from the base of channel 1 76, 1 86 
so that when the proximal and distal cups are assem- 
bled to form the torque assembly 200, the proximal sur- 
face of outer cylindrical wall 1 83 in distal cup 1 80 abuts 
against shoulder 1 75 on proximal cup 1 70 while the dis- 
tal surface of inner cylindrical wall 1 74 abuts against the 
proximal surface of inner cylindrical wall 184. 

[0047] In the assembled state of the torque driver 1 00, 
shaft 120 is inserted through cannula 187 of distal cup 
1 80 of torque assembly 200 so that a length of the main 
shaft portion 128 (not including the reduced diameter 
proximal portion 1 24) corresponding to the length of the 
sleeve 150 extends proximaily from the distal cup 180. 
Distal cup 1 80 is then welded or brazed to the shaft 1 20 
at this position along the length thereof. 
[0048] Sleeve 150 is inserted into cannula 177 of 
proximal cup 1 70 until the distal end thereof is flush with 
the distal surface of inner cylindrical wall 174, so as to 
also abut the proximal surface of inner cylindrical wall 

184 of distal cup 180. In this position, sleeve 150 is af- 
fixed to stem 1 72 of proximal cup 1 70 by welding or braz- 
ing. Alternatively, sleeve 150 and proximal cup 1 70 may 
be formed as an integral piece. The proximal end of 
shaft 1 20 is then inserted into the proximal cup 1 70 and 
sleeve 150. 

[0049] Next, the torque assembly 200 is assembled 
by press fitting the guide pin 190 into hole 179 in prox- 
imal cup 170. placing torque spring 160 into annular 
channel 1 76 of proximal cup 1 70 with leg 1 62 inserted 
into hole 178, and inserting leg 164 of spring 160 into 
hole 188 in distal cup 180. Torque assembly 200 is 
closed by inserting outer cylindrical wall 1 73 of proximal 



cup 170 into annuiarchannell 86 inside outer cylindrical 
wall 183 of distal cup 180, whereupon guide pin 190 
should become inserted into end 189a of groove 189 
and torque spring 160 becomes encased between an- 

5 nular channels 1 76 and 1 86. Also, when torque assem- 
bly 200 is closed, the distal surface of inner cylindrical 
wall 1 74 of proximal cup 1 70 abuts the proximal surface 
of Inner cylindrical wall 184 of distal cup 180. Shaft 102 
is then prevented by slipping out of sleeve 1 50 by braz- 

10 ing or welding collar 1 40 onto the reduced diameter por- 
tion 124 at the proximal end of shaft 120. 
[0050] The assembled unit Is then Inserted into han- 
dle 110, with the proximal surface of collar 140 inserted 
into stepped bore section 116 and abutting only the ra- 

15 dially outermost edge of taper section 115. The mini- 
mized contact area between the collar 140 and handle 
1 1 0 enables the collar 1 40 and hence shaft 1 20 to rotate 
freely within the stepped bore sections 116 and 118. 
[0051] Sleeve 150 is fixed relative to the handle 110 

^0 by a fixing pin inserted into hole 119 in handle 110 and 
hole 162 in sleeve 150. 

[0052] Referring now to Fig. 14. the method of endo- 
steal fixation of a ligament graft using an interference 
screw in accordance with the present invention includes 

25 the steps of securing one end of a graft 60 in the femoral 
socket 62, pulling the opposite end of the graft 60 (ex- 
tending through the tibial tunnel) taut, and fixating the 
graft 60 in the tibial tunnel 64 by mounting the bioab- 
sorbable interference screw 10 on torque driver 100 

30 and, using the driver, driving screw 1 0 In the tibial tunnel 
against graft 60 to the level of the anterior cortex in the 
distal portion of the tibial tunnel, such that the interfer- 
ence screw fills all but the top 5-10 mm. of the tunnel, 
while measuring the torque being applied using the 

35 measurement scale 220. 

[0053] Since the handle 110 is fixedly secured to the 
sleeve 150 by the fixing pin which in turn is fixedly se- 
cured to proximal cup 170, rotation of the handle causes 
the sleeve 1 50 and proximal cup to rotate with the same 

40 force exerted on the handle 1 1 0. At least a portion of the 
driving force placed on the handle is transferred through 
the spring 1 60 and to the distal cup 1 80 to ultimately 
drive the interference screw into the bone, since the dis- 
tal cup 1 80 is fixedly connected to the shaft 120, which 

45 is fixedly connected to the drive head 1 30. As described 
above, rotation of the shaft 120 is not inhibited by sleeve 
1 50 or by collar 1 40 in segment 1 1 6 of cannula 111. 
[0054] The resistance met by the interference screw 
in entering the tunnel causes the torque spring 160 to 

50 tighten. The amount of force from the handle absorbed 
by the torque assembly to tighten the torque spring de- 
pends on the friction resistance between the interfer- 
ence screw and the bone tunnel, and also the spring 
constant of the coil spring 1 60. The greater the frictional 

55 resistance, the more the coil spring 1 60 is tightened as 
the torque exerted on the handle is tightened. In con- 
trast, as the spring constant, /.e., the resistance of the 
spring against being tightened, increases, a greater por- 
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tion of the rotational force placed on the handle is trans- 
lated directly to turning the shaft 1 60 and drive head 1 30. 
Thus, the spring incorporated into the driver of the 
present Invention is selected so as to be able to tight- 
ened through a measurable arcuate distance when a 
torque force in the range yielding a desired fixation 
strength is achieved. 

[0055] At rest, with no torque load exerted on the driv- 
er, the measurement mark 210 is aligned with the "0" 
mark on the scale 220, and the guide pin 190 is posi- 
tioned at end 189a of groove 189. When cups 170 and 
180 are rotated relative to one another, rotational ten- 
sion is exerted on the spring, whereupon the measure- 
ment of this force is indicated by the mark in scale 220 
aligned with measurement mark 210 and corresponds 
to the amount of torque exerted on spring 1 60 between 
cups 170 and 180. 

[0056] Greater rotational force exerted on handle 1 1 0 
causes spri ng 1 60 to tighten . As spring 1 60 tightens, the 
spring exerts increasingly greater resistance to rotation. 
This resistance is measured as the torque force using 
the markings 210 and 220. 

[0057] At the maximum torque load for which the 
torque driver is designed is reached, the guide pin 1 90 
travels to end 1 89b of groove 1 89 in distal cup 1 80, and 
prevents further relative rotation between the proximal 
and distal cups. At this point, the measurement marking 
210 is prevented from indicating a torque quantity great- 
er than the predetemiined amount, thus signaling to the 
operator that the maximum allowable torque has been 
reached and enabling the operator to avoid overtorque- 
ing the anchor. If this point is reached, it is possible that 
a smaller diameter Interference screw may be warrant- 
ed, or that the diameter of the bone tunnel should be 
increased. 

[0058] If the highest measurement achieved during 
installation is less than a predetermined minimum, the 
fixation strength of the interference screw will be insuf- 
ficient for proper healing. In this situation, the surgeon 
should then either replace the interference screw with 
another having a larger diameter or install a backup fix- 
ation device to supplement the fixation strength provid- 
ed by the interference screw. 

[0059] After achieving a desired torque measurement 
or a torque measurement in the desired range using the 
present invention, driver 66 is then removed, leaving 
screw 10 in place with an interference fit of up to 1.5 
mm. whereupon the surgeon can be confident that the 
interference screw has been applied with a predeter- 
mined amount of torque to optimize the fixation strength 
of the screw. 

[0060] In the preferred embodiment, the hole 1 79 and 
guide pin 190 are shown radially inward of the spring 
body 1 60, but may be positioned radially outward there- 
from instead. In further alternatives, other stopping con- 
ventions also may be employed without departing from 
the spirit of the invention. 

[0061] Optionally, the torque driver can be construct- 



ed so that the shaft is releasable so as to be inter- 
changeable, to enable use of the driver with different 
types of tissue anchor or interference screws. An exam- 
ple of a torque assembly usable in this embodiment is 

5 shown in Fig. 1 5. Specifically, the distal side of the distal 
cup 380 includes a male of female connection socket 
350 for releasably engaging a mating connection struc- 
ture 340 at the proximal end of a drive shaft 320, and 
the proximal portion of the torque assembly 300 is 

10 mountabfe in the driver handle 31 0 with a quick-connect 
fitting 390. 

[0062] Another optional feature which may be provid- 
ed in connection with the torque driver of the present 
invention is a ratchet handle, which only allows an op- 

is erator to apply torque In one direction. This feature may 
be implemented according to standard ratcheting mech- 
anisms known to those of ordinary skill in the art, and 
may be used in combination with the quick-connect fea- 
ture of the torque assembly and releasable drive shaft 

20 construction. 

[0063] As described above, it is preferred that a ta- 
pered, bioabsorbable interference screw is used in con- 
nection with the present invention to optimize the fixa- 
tion strength of the tissue to the bone. Alternatively, the 

25 torque driver may be used in the same manner as de- 
scribed herein to Install other types of fixation screws 
such as a conventional, non-tapered interference screw 
or a headed tissue anchor to secure soft tissue to a 
bone. With other types of fixation devices, the drive head 

30 at the distal end of the torque driver would be appropri- 
ately modified or constructed to drivingly engage the se- 
lected fixation devtee. 

[0064] Although the present Invention has been de- 
scribed in relation to particular embodiments thereof, 
35 many other variations and modifications and other uses 
will become apparent to those skilled in the art. It is pre- 
ferred, therefore, that the present invention be limited 
not by the specific disclosure herein, but only by the ap- 
pended claims. 

40 

Claims 

1. A torque driver for driving an interference screw, 
^5 comprising: 

a handle; 

a sleeve fixedly connected to the handle; 
a drive shaft having a drive head formed at the 
50 distal portion thereof, the proximal end of the 

drive shaft being covered by and rotatable in 
the sleeve; and 

a torque measurement assembly which in- 
cludes a proximal cup fixedly connected to a 
55 sleeve, a distal cup fixedly connected t the drive 

shaft, and a coil spring encased between the 
proximal and distal cups, wherein one end of 
the coil spring is fixed in the proximal cup and 
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the other end of the coil spring is fixed in the 
distal cup. 

The torque driver according to claim 1 , wherein the 
torque nneasurement assennbly further includes a 5 
stop for limiting further relative rotation between the 
proximal and distal cups at a position between the 
proximal and distal cups when the coll spring Is 
tightened to a maximum level of tension. 

10 

The torque driver according to claim 1 , wherein the 
torque measurement assembly further includes at 
least one stop mechanism for limiting the relative 
range of rotation between the proximal and distal 
cups, the range corresponding to the position be- 
tween the proximal and distal cups in a state In 
which no force is exerted on the spring, and the po- 
sition between the proximal and distal cups when 
the coll spring is tightened to a maximum level of 
tension. 20 

The torque driver according to claim 3, wherein the 
stop mechanism is formed by an arcuate groove 
fomied in one of the proximal and distal cups, and 
a guide pin fixed in the other of the proximal and 25 
distal cups so that the guide pin is guided along the 
arcuate groove during relative rotation between the 
proximal and dista! cups. 

The torque driver according to claim 1 , wherein one 50 
of the proximal and distal cups has a scale marked 
thereon and the other has a reference mark provid- 
ed thereon for indicating a measurement of the 
torque being exerted during use of the driver. 

35 

The torque driver according to claim 5, wherein the 
scale markings Indicate a range corresponding to 
the position between the proximal and distal cups 
in a state in which no force is exerted on the spring, 
and the position between the proximal and distal 40 
cups when the coil spring is tightened to a maximum 
desirable level of tension. 

The torque driver according to claim 5, wherein the 
torque measurement assembly further includes a ^5 
stop mechanism for limiting further relative rotation 
between the proximal and distal cups at a position 
between the proximal and distal cups when the coil 
spring is tightened to a maximum level of tension. 

50 

The torque driver according to claim 7, wherein the 
stop mechanism is formed by an arcuate groove 
formed in one of the proximal and distal cups, and 
a guide pin fixed In the other of the proximal and 
distal cups so that the guide pin is guided along the 55 
arcuate groove during relative rotation between the 
proximal and distal cups. 



8. The torque driver according to claim 5, wherein the 

torque measurement assembly further includes at 
least one stop mechanism for limiting the relative 
range of rotation between the proximal and distal 
cups, the range corresponding to the maximum and 
minimum torque measurements indicated on the 
scale. 

10. The torque driver according to claim 1 , wherein the 
drive head is an elongated hexagonally shaped 
shaft. 

1 1 . The torque driver according to claim 1 , wherein the 
drive head has radially extending protrusions to 
mate with a drive socket fomied in an interference 
screw to be driven by the driver. 

1 2. The torque driver according to claim 1 , further com- 
prising a cannula extending through the handle, 
drive shaft, drive head and torque assembly to allow 
a guide wire to be inserted therethrough. 

13. The torque driver according to claim 1 , wherein the 
torque measurement assembly, drive shaft and 
sleeve are releasable from the handle as a unit so 
as to be interchangeable. 

14. The torque driver according to claim 1 , wherein the 
handle is a ratchet handle to only permit the exertion 
of force in one rotational direction. 

15. A method of securing soft tissue to a bone by inter- 
ference fixation using an interference screw, said 
method comprising the steps of: 

forming a tunnel in the bone, said tunnel having 
a wall; 

inserting the soft tissue in the tunnel; 
positioning the interference screw to be driven 
into the tunnel; 

using a torque driver to drive the interference 
screw Into the tunnel, wherein the torque driver 
includes an assembly having a measurement 
scale for indicating the amount of torque exert- 
ed during insertion of the interference screw; 
gauging the amount of torque exerted during 
the insertion of the Interference screw using the 
measurement scale; and 
determining whether the amount of torque 
measured by the measurement scale reaches 
at least a desired minimum value. 

16. The method according to claim 16, wherein the In- 
terference screw has a diameter relative to the di- 
ameter of the bone tunnel fonrned so as to achieve 
an interference fit of 1 .5 mm upon insertion of the 
Interference screw Into the tunnel. 
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17. The method according to claim 15, wherein if the 
measured torque is less than the desired minimum 
value, further comprising exchanging the Interfer- 
ence screw with another interference screw having 

a larger diameter. ^ 

18. The method according to claim 15, wherein if the 
measured torque is less than the desired minimum 
value, further comprising installing a backup fixation 
device to supplement the fixation strength of the soft io 

tissue. 

19. The method according to claim 15, wherein if the 
measured torque reaches a maximum value on the 
measurement scale, further comprising exchanging is 
the interference screw with another interference 
screw having a smaller diameter. 

20. The method according to claim 15, wherein if the 
measured torque reaches a maximum value on the ^ 
measurement scale, further comprising widening 

the diameter of the bone tunnel and re-installing the 
interference screw. 

25 
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(54) Torque driver for interference screw 

(57) A torque driver for driving an interference 
screw, comprising a handle, a sleeve fixedly connected 
to the handle, a drive shaft having a drive head formed 
at the distal portion thereof, the proximal end of the drive 
shaft being covered by and rotatable in the sleeve, and 
a torque measurement assembly which includes a prox- 



imal cup fixedly connected to a sleeve, a distal cup fix- 
edly connected to the drive shaft, and a coil spring en- 
cased between the proximal and distal cups, wherein 
one end of the coil spring is fixed in the proximal cup 
and the other end of the coil spring is fixed in the distal 
cup. 
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